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Curved Side Oil or Fluid Separator Element 

Priority Application 

This application claims the benefit of U.S. Provisional Application No. 
60/459,457 filed April 1, 2003, entitled "Curved Side Oil or Fluid Separator 
5 Element" incorporated herein by this reference. 

Field of the Invention 

The present invention relates generally to the field of oil and fluid 
separator elements, and more particularly to an oil or fluid separator element 
having a curved side, such as hyperbola, part of a circular arc, part of an ellipse or 
10 the like, for separating liquid or oil from a gas flow. 

Background of the Invention 

Separator elements for use in separating liquid droplets from gases or 
other liquids are known from the existing art. For example, U.S. Patent No. 
5,750,024 of Spearman proposed a coalescing filter element for separating liquid 

15 droplets from gases or other liquids which has a conical configuration. 

According to Spearman, one or more of the porous coalescing conical filter 
elements is disposed within a cylindrical filter housing with the smallest end of 
each conical filter pointed in the direction of flow with the flow proceeding in- 
out, such that the area between the element and the wall increases in the direction 

20 of fluid flow to keep the annular velocity of fluid flow substantially constant or 
decreasing. 

Summary of the Invention 

It is a feature and advantage of the present invention to provide an oil or 
fluid separator element for separating liquid or oil from a gas flow having a 
25 curved side such as hyperbola, part of a circular arc, part of an ellipse or the like. 
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It is a another feature and advantage of the present invention to provide an 
oil or fluid separator element having a curved side for separating liquid or oil 
from either an in-out or an out-in flow of a gas such as air, refrigerant or any 
other gas. 

5 It is an additional feature and advantage of the present invention to 

provide an oil or fluid separator element having a curved side for separating 
liquid or oil from a gas flow that maximizes the surface area for a given amount 
of media material and in turn minimizes the velocity and maximizes the 
separation efficiency. 

10 It is a further feature and advantage of the present invention to provide an 

oil or fluid separator element for separating liquid or oil from a gas flow having a 
curved side for separating liquid or oil from a gas flow in which the smooth 
nozzle-like configuration of the element improves flow distribution. 

It is still another feature and advantage of the present invention to provide 
15 an oil or fluid separator element for separating liquid or oil from a gas flow 
having a curved side in which the cross-sectional area of the element reduces 
gradually from bottom to top or from an out-in flow of gas in which the cross- 
sectional area of the element increases gradually from bottom to top, either of 
which minimizes flow turbulence which in turn minimizes pressure drop. 

20 It is a still further feature and advantage of the present invention to 

provide an oil or fluid separator element for separating liquid or oil from a gas 
flow having a curved side which enables flexibility in separator tank design by 
assuring sufficient gas collection space outside the element, eliminates the 
possibility of local throttling areas, and maximizes separation efficiency. 

25 It is an additional feature and advantage of the present invention to 

provide an oil or fluid separator element for separating liquid or oil from a gas 
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flow having a curved side which can be used for any liquid/gas separation and for 
spin-on or cartridge style separators. 

It is another feature and advantage of the present invention to provide an 
oil or fluid separator element for separating liquid or oil from a gas flow having a 
5 curved side which can be used for any single or multi-element application. 

It is also a feature and advantage of the present invention to provide an oil 
or fluid separator element for separating liquid or oil from a gas flow having a 
curved side which can be used in a separator having a laterally disposed outlet 
port without the separation performance loss due to throttling of the outlet port 
10 area that is typically experienced in attempting to use conical or cylindrical 
elements in such separators. 

To achieve the stated and other features, advantages and objects, the 
curved side oil or fluid separator element for separating liquid or oil from a gas 
flow for an embodiment of the present invention has a body portion consisting 

15 wholly, or at least partly, of filter media and is mountable in a separator housing. 
The body portion of the separator element has opposing upper and lower ends and 
a curved side that extends between its upper and lower ends. The curved side of 
the body portion can be any one of a hyperbolically curved side, a circular arc 
curved side, an elliptically curved side, or any other curve except the straight 

20 line, or any combinations of the above curves. 

Moreover, the curved side of the body portion rotates 360° about a central 
axis of the body portion to form a curved surface of the body portion. The body 
portion of the separator element has a cross-sectional area perpendicular to its 
central axis that in one embodiment is greater at its lower end than at its upper 
25 end and decreases gradually at a gradually decreasing rate from its lower end to 
its upper end. In another embodiment, the cross-sectional area of the body 
portion is greater at its upper end than at its lower end and increases gradually at a 
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gradually increasing rate from its lower end to its upper end. The outlet can be 
located farthest away from each end without resulting in any throttling in the 
outlet port region. 

In one aspect, one of the upper and lower ends of the separator element 
5 body portion defines an inlet for receiving the gas flow from a communicating 
inlet of the separator housing, and the curved side of the body portion is adapted 
for in-out gas flow allowing the gas flow received via the inlet to exit through the 
curved side to a communicating outlet of the separator housing. In another 
aspect, one of the upper and lower ends of the separator element body portion 
10 defines an outlet for allowing the gas flow to exit to a communicating outlet of 
the separator housing, and the curved side of the body portion is adapted for out- 
in gas flow for receiving the gas flow through the curved side from a 
communicating inlet of the separator housing. 

An embodiment of the invention also provides a separator system for 
1 5 separating liquid from a gas flow that employs a plurality of separator elements, 
each of which likewise has a body portion consisting wholly or partly of filter 
media with opposite upper and lower ends and a curved side extending between 
the opposite ends, the curved side of each of which likewise rotates 360° about a 
central axis of the body portion to form a curved surface of the body portion. 
20 One of the upper and lower ends of each separator element forms an inlet for 
receiving the gas flow from a communicating inlet of the separator housing, and 
the curved side of each separator element is adapted for in-out gas flow allowing 
the gas flow received via the inlet to exit through the curved side to a 
communicating outlet of the separator housing. 

25 In another aspect, a separator system for separating liquid from a gas flow 

likewise employs a separator housing having an inlet for receiving the gas flow 
and an outlet for allowing the gas flow to exit, within which one or more 
separator elements are disposed. The separator element likewise has a body 
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portion consisting wholly or partly of filter media and opposite upper and lower 
ends and a curved side extending between its upper and lower ends, which rotates 
360° about a central axis of the body portion to form a curved surface of the body 
portion. In this aspect, the separator housing has its outlet spaced between its 
5 own upper and lower ends. 

Additional objects, advantages and novel features of the invention will be 
set forth in part in the description which follows, and in part will become more 
apparent to those skilled in the art upon examination of the following, or may be 
learned from practice of the invention. 

1 0 Brief Description of the Drawings 

Fig. 1 is a schematic cross-sectional view of an example of the oil or fluid 
separator element having a curved side for in-out flow of gas for an embodiment 
of the present invention; 

Fig. 2 is a schematic cross-sectional view of an example of the oil or fluid 
1 5 separator element having a curved side for out- in flow of gas for an embodiment 
of the present invention; 

Fig. 3 is a schematic cross-sectional view of an example of the multi- 
element application of the oil or fluid separator element having a curved side for 
an embodiment of the present invention; and 

20 Fig. 4 is a schematic cross-sectional view of an example of the oil or fluid 

separator element having a curved side as used in a separator having a laterally 
disposed outlet port for an embodiment of the present invention. 

Detailed Description 

Referring now in detail to an embodiment of the present invention, an 
25 example of which is illustrated in the accompanying drawings, the present 

invention provides an oil or fluid separator element with a curved side that is used 
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to separate liquid or oil from a gas flow, such as air, refrigerant or any other gas 
and that can be used for any liquid/gas separation. The separator element for an 
embodiment of the invention can be manufactured using manufacturing 
techniques and component materials similar to those employed in the 
5 manufacture of existing art cylindrical of conical filter elements and may include, 
for example, flanges, gaskets, caps, and pleated filer media designs. Further, the 
separator element having the curved side for an embodiment of the invention can 
be used, for example, for spin-on or cartridge style separators, for any single or 
multi-element applications, and/or for in-out flow or out-in flow. 

10 Fig. 1 shows a schematic cross-sectional view of an example of the oil or 

fluid separator element 20 for an embodiment of the invention, which is 
mountable, for example, in a generally cylindrical separator tank (not shown), and 
which has upper and lower ends 22 and 24 and a curved side 26 (a cross-sectional 
view of which is depicted in Fig. 1) for in-out flow of gas in arrow direction A. 

15 Referring to Fig. 1, the curved side 26 of the separator element 20 rotates 360° 
about the central axis 28 of the separator element to form the curved surface of 
the separator element. 

A key feature of an embodiment of the invention is that side 26 of the 
separator element 20 is curved rather than straight, and the curvature can take the 

20 form of any curve, such as a hyperbola, part of a circular arc, part of an ellipse, or 
the like, or any of their combinations. Referring further to Fig. 1, the separator 
element 20 has an inlet 30 at its lower end 24 that is in communication, for 
example, with the inlet of a separator tank when the separator element is mounted 
in the separator tank (not shown). Gas enters the separator element 20 through 

25 inlet 30 of the separator element and travels upwardly and exits the separator 
element through curved side 26 in arrow direction A and in turn exits the 
separator tank, for example, through an outlet of the separator tank in 
communication with curved side 26. 
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Fig. 2 shows a schematic cross-sectional view of another example of an oil 
or fluid separator element 32 for an embodiment of the invention with upper and 
lower ends 34 and 36 and a curved side 38 (a cross-sectional view of which is 
depicted in Fig. 2) for out-in flow of gas in arrow direction B, which is similarly 
5 mountable in a separator tank (not shown). Referring to Fig. 2, the curved side 38 
of the separator element 32 likewise rotates 360° about the central axis 40 of the 
separator element to form the curved surface of the separator element, and the 
curvature can likewise take the form of any curve, such as a hyperbola, part of a 
circular arc, part of an ellipse, or the like, or any of their combinations. 

10 Referring further to Fig. 2, the curved side 38 of separator element 32 is in 

communication with an inlet of a separator tank when the separator element is 
mounted in the separator tank (not shown). Gas enters the separator element 32 
through curved side 38 of the separator element and travels upwardly and exits 
the separator element through outlet 42 in arrow direction B and in turn exits the 

1 5 separator tank, for example, through an outlet of the separator tank in 
communication with separator element 32. 

It is inherent from the nature of the curvature, such as a hyperbolic 
curvature, of the curved side 26 of separator element 20 as shown in Fig. 1 and 
the curved side 38 of separator element 32 as shown in Fig. 2, that each of curved 

20 sides 26 and 38 provides a greater surface area than provided, for example, by 
existing art straight-sided conical separator elements using the same amount of 
filter media material. Moreover, the increased surface area of curved sides 26 
and 38 enables a lower gas flow velocity that results in the highest separation 
efficiency. Further, as can be seen in Figs. 1 and 2, filter elements 20 and 32 both 

25 have smooth nozzle-like shapes which provide superior flow distribution. 

Any element like that shown in Fig. 2 can also be used for in-out flow. 
When it is used for either the applications of in-out and out-in flows, the wet band 
area can be reduced significantly, as the wet band height usually remains the 
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same. A lower wet band area will result in a lower gas velocity across the 
element, and thus a higher separation efficiency. 

As seen in Fig. 1, as the gas flows in arrow direction A from the lower end 
24 to the upper end 22 of the filter element 20, the cross sectional area of the filter 
5 element perpendicular to its central axis 28 decreases gradually (at a gradually 
decreasing rate) via the curvature of side 26, and as seen in Fig. 2, as the gas 
flows in arrow direction B from lower end 36 to upper end 34 of the filter element 
32, the cross sectional area of the filter element perpendicular to its central axis 
40 increases gradually (at a gradually increasing rate) via the curvature of side 38. 
10 The particular configurations of filter elements 20 and 32 results in low flow 

turbulence and thus low pressure drop both in the in-out flow in arrow direction A 
as shown in Fig. 1 and in the out-in flow in arrow direction B as shown in Fig. 2. 

Embodiments of the invention allow great flexibility in separator tank 
design by supplying copious gas collection space outside the respective separator 

15 elements 20 or 38, as shown in Figs. 1 and 2, within the separator tank when the 
separator element is mounted in the separator tank (not shown) and eliminate any 
possible local throttling areas, so that the highest separation efficiency is 
achieved. This is especially true, for example, of a multi-element or modular 
design as shown in Fig. 3, which is a schematic cross-sectional view of an 

20 example of the multi-element application of the oil or fluid separator element 
having a curved side for an embodiment of the present invention. 

Referring to Fig. 3, a plurality of separator elements 52 for an embodiment 
of the invention, are mountable, for example, in a separator tank (not shown), and 
each likewise has upper and lower ends 54 and 56 and a curved side 58 (a cross- 
25 sectional view for each of which is depicted in Fig. 3) for in-out flow of gas in 
arrow direction C. Referring to Fig. 3, the curved side 58 of each of the plurality 
of separator elements 52 likewise rotates 360° about the central axis 60 of the 
separator element to form the curved surface of the separator element. 
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Referring further to Fig. 3, each separator element 52 has an inlet 62 at its 
lower end 56 that is in communication, for example, with one or more inlets of 
the separator tank when the respective separator elements 52 are mounted in the 
separator tank (not shown). Gas enters each separator element 52 through inlet 
5 . 62 of the separator element and travels upwardly and exits the separator element 
through curved side 58 in arrow direction C and in turn exits the separator tank, 
for example, through an outlet of the separator tank in communication with 
curved side 58. 

It is to be noted that each one of the plurality of separator elements 52 
10 depicted in Fig. 3 is substantially similar to, and functions in substantially the 
same way as, the individual separator element 20 shown in Fig. 1, the principal 
difference being the utilization of multiple separator elements in a separator tank 
that is designed and configured to accommodate the particular arrangement of 
separator elements. It is to be further noted that a plurality of the individual 
15 separator elements 32 shown in Fig. 2 for out-in flow of gas can be substituted in 
place of the plurality of separator elements 52 depicted in Fig. 3. 

Referring further to Fig. 3, it is readily apparent that severe separation 
performance loss due to throttling of the narrow space between elements will 
result from any attempt to use existing art cylindrical or conical separator element 
20 in a separator tank. On the other hand, it is equally readily apparent that 

embodiments of the invention eliminate any local throttling areas and provide 
copious gas collection space outside the separator element 58, so that the highest 
separation efficiency is achieved. 

Fig. 4 is a schematic cross-sectional view of an example of a separator 
25 tank 70 in which the oil or fluid separator element 72 having upper and lower 
ends 74 and 76 and a curved side 78 for an embodiment of the invention is 
installed. The separator tank 70 has a laterally disposed outlet port 80. Referring 
to Fig. 4, gas enters the separator element 72 through an inlet 82 at the bottom 
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and travels upwardly and exits through curved side 78 of the separator element 
and in turn exits the filter tank 70 through lateral outlet 80 in arrow direction D. 

Referring further to Fig. 4, it is readily apparent that severe separation 
performance loss due to throttling of the outlet port area will result from any 
5 attempt to use existing art cylindrical or conical separator element in a separator 
tank having its outlet port located in the laterally disposed position depicted in 
Fig. 4. On the other hand, it is equally readily apparent that embodiments of the 
invention eliminate any local throttling areas and provide copious gas collection 
space outside the separator element 72 within the separator tank 70, so that the 
10 highest separation efficiency is achieved. 

Various preferred embodiments of the invention have been described in 
fulfillment of the various objects of the invention. It should be recognized that 
these embodiments are merely illustrative of the principles of the present 
invention. Numerous modifications and adaptations thereof will be readily 
15 apparent to those skilled in the art without departing from the spirit and scope of 
the present invention. One of these examples is in-out flow in Fig. 2. 
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